Availability of agricultural land is an important factor in ensuring food availability. Dryland such as Entisol has been used as an alternative for agricultural activities. Efforts to improve soil fertility on dryland can be done through the application of biochar and cow manure as soil amendments. This research was carried out on Entisoldryland located in the experimental site of The ACIAR Project, UniversitasSyiahKuala from April to September 2018. The study used a non-Factorial Randomized Block Design with 3 replications. The treatments weresoil amendments of rice husk and cocopeatbiochars, each was combined with cow manure. The doses used were 0 t ha -1 and 10 t ha -1 for each type of biochar, while cow manure was given at the doses of 0 t ha -1 ; 10 t ha -1 ; and 20 t ha -1 . After the application of biochar and cow manure, the experimental land was planted with peanuts. The results showed that the application of biochar and cow manure were able to increase soil pH, organic C, total N, C:N ratio, available-P, and exchangeable-K. Both types of soil amendments were also able to give a significant result on the weight of peanut seeds, and increase the potential yield of peanuts by 3,96 t ha -1 .
Introduction
Land conversions has made agricultural land narrower, reduced food production and impacted food security. The intensive farming system that was developed by the government to overcome these problems have led to a decline of agricultural land qualities. Thus, challenges arised to increase agricultural production which can outright cope with environmental changes by avoiding further land degradation [1] .
To achieve the needs of agricultural products, especially food, can not only depend on efforts to increase productivity, but must be balanced by the expansion of new areas [2] . The use of dryland that has not been optimally cultivated so far could be an option for the expansion of new agricultural areas. There are various land orders developed on dryland, one of which is Entisol. It is the third largest after Inceptisol and Ultisol which covers 9.6% of Indonesia's land area or around 18 million hectares [3] .
Physically, Entisol has good drainage and aeration caused by the dominance of sand in the soil texture, but has a low organic matter content due to the ease of leaching. Entisol in Darussalam as the research
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Efforts to improve soil productivity and fertility have been carried out using chemical fertilizers and pesticides. This has caused environmental pollution due to the accumulation of nutrients derived from fertilizers and pesticides, both in the waters and groundwater. The land itself wouldbe saturated and slowly damaged, and productivities would continue declined [4] . In overcoming this, several efforts have been made such as replacing chemicals with natural ingredients that can improve soil productivity, such as biochar and cow manure.
Biochar is a carbon-rich product that formed when biomass (such as wood, fertilizer, or agricultural waste) heated in a closed container with little or no air. Biochar can be used in improving agricultural productivity and environmental in several ways [5] . While manure is known as one of the organic materials that can improve soil structure and nutrient supply. Giving biochar and soil fertilizer is expected to improve soil properties in physical, chemical and biological [6] .
Peanut (Arachishypogaea L.) as the plant used in this research is one of the quite popular food in Indonesia. The needed of peanut increases continuously along with population growth and food industry development. The very high national demand has not been able to be fulfilled by local farmers. It was reported that around 60% of our peanut consumptions still comes from imported products, especially from Vietnam and China [7] .
This research expected could give information of the effects of biochar and cow manure addition and their interactions in Entisol, to improve soil chemical properties in appropriate doses to this type of dry land. And also expected to improve peanut productivity in hope can fulfilled its needed in Indonesia. In addition, it is also hoped can encourage natural materials uses in improving land quality, and reducing the use of non-organic materials that can cause pollution and damage to the environment.
Methods
This research was conducted in Entisoldryland soil located at ACIAR experimental site, UniversitasSyiahKuala . Soil and plant analysis were conducted in laboratory of BPTP Aceh and UniversitasSyiahKuala . This study was carried outfor six months from April to September 2018.
The study was conducted on a trial plot measured 1.5 m x 1.5 m. The materials used were rice husk biochar, cocopeatbiochar, cow manure, peanut seeds from Bima variety, and also urea, KCl and ZA fertilizers. The tools used were biochar maker devices, thermocouple thermometer BARNANT 100, ground drill, and others laboratory instruments for analysis support.
The study used non-factorial Randomized Block Design, with 5% Duncan Multiple Range Test (DMRT) for further testing.The study consists of ninetreatments, each was repeated three times so that 27 experimental units were obtained. The experimental arrangement can be seen in table 1.
Before applied by soil amendments, land was tillaged using tractor to improve its structure. Then experiment plots were formed in size 1.5 m x 1.5 m. Soil samples were taken for first analysis before application
Biochar raw material used in this study were rice husk and cocopeat. Materials in dry condition were burned in combustion drum for about one hour. Temperature was measured using thermometer thermocouple BARNANT 100, and expected to reach 400-600 o C. After combustion process was done, materials was removed from drum and immediately doused with water to prevent it from becoming ash. Wet biochar was dried in the sun for 3-5 days, then tested for water content. After dried, cocopeatbiochar was crushed so it had homogeneous size and reduced its high water content.
Biochars and cow manure were applied on soil several days before planting. Another soil samples were taken 45 days after planting (DAP) of peanut. Observed parameters were soil chemical properties such as soil pH, C organic (%), Total N(%), C:N ratio, available P (ppm), and exchangeable K (cmolkg -1 ). Plant growth parameters were also observed as number of nodule, weight of seeds per plant (g), weight of 100 seeds (g), and estimated yields of peanut (tha -1 ). Rice husk biochar 10 t ha -1 + cow manure 0 t ha -1 C Cocopeatbiochar 10 t ha -1 + cow manure 0 t ha -1 D Biochar 0 t ha -1 + cow manure 10 t ha -1 E Rice husk biochar 10 t ha -1 + cow manure 10 t ha -1 F Cocopeatbiochar 10 t ha -1 + cow manure 10 t ha -1 G Biochar 0 t ha -1 + cow manure 20 t ha -1 H Rice husk biochar 10 t ha -1 + cow manure 20 t ha -1 I Cocopeatbiochar 10 t ha -1 + cow manure 20 t ha -1 .
Results and discussion

Soil pH
The results of soil pH analysis did not show a significant difference between treatments. Based on the data in table 2, although the pH value was statically not significantly different, there was an increase in soil pH after the application of biochar and cow manure, where soil pH tended to be maintained in the neutral category. This is also mentioned in the Samira [8] study, which stated that biocharwas able to maintain soil pH under optimal conditions for plant growth.In acid soils, biochar is known can increase soil pH significantly [9] . In the addition of cocopeatbiochar10 t ha -1 combined with 20 t ha -1 cow manure, the pH value increased by 9.8%, higher than other treatments.
Soil Organic C
After statistical analysis, the results showed that the soil organic C was not significantly different between treatments, although there were increases after aplication of biochar and cow manure.
The highest increase of 0.4% was showed by 10 t ha -1 rice husk biochar combined with 10 t ha -1 cow manure application. Even though there were improvements, soil organic C contents were still included in very low category. Only treatment of rice husk biochar combined with cow manure 10 t ha -1 has resulted more than 1% soil organic C content and raised it into low category, according to criteria of soil chemical properties by Soil Research Center [10] . The application of biochar can increase soil organic C content [11] , although in some studies, the increases did not occur during the first planting period [12], [13] , but increased in the second planting season [8] . This might explain why the soil organic C content was not significantly affected by treatments. It was possible that the applied biochar and cow manure have not perfectly decomposed yet, and the soil organic content was not yet available.
Soil N Total
The results of soil N total before and after peanut planting can be seen in Table 4 .The increases of soil total N after application were very low, the highest only reached 0.03%. It was found at the addition of cocopeatbiochar combined with 20 t ha -1 of cow manure. The results also showed there were no significant differences between treatments. This was also reported by Gautama et al [14] , after the application of biochar and agricultural manure, soil pH, exchangeable potassium, and soil organic matter increased significantly, while total N and cation exchange capacity increased slightly, but without differences statistically. The low increase in total N could be caused by absorption by biochar and more effective nutrient uptake by plants. Considering soil samples wastaken at 45 DAP, where nutrient has maximally absorbed by plants,so that there were only a little left N nutrient in the soil.
Soil C:N Ratio
C:N ratio was obtained from comparison between soil organic C with soil total N. Highest ratio increasing of 54.38% was found at addition of rice husk biochar 10 t ha -1 combined with cow manure 10 t ha -1 . Table 5 showed that most of the soil C:N ratio increased after addition of biochar and cow manure, except for the additions of cocopeatbiochar without cow manure and 10 t ha -1 cow manure without biochar. In both treatments there werea slight decreasesof 1.14-1.46% in the value of the ratio. Although there were increases of the soil C:N ratio value, but statistically it did not show a significant difference between treatments.
The increase of the C:N ratio value indicates that the soil mineral decomposition by macro and microorganisms after addition is slower. The ability of biochar to remain in the soil for a very long time is maintained with this slow decomposition rate. However, the value of the C:N ratio was still includes in the low-moderate category based on soil chemical assessment criteria, which means the rate of decomposition of the mineral soil is still quite fast.
The highest ratio of C:N was obtained from the addition of 10 t ha -1 rice husk biochar combined with 10 t ha -1 cow manure, while the lowest ratio of C:N was obtained from the addition of 10 t ha -1 cow manure without biochar. These mean that the increases of the soil C:N ratio were better with the additions of biochars, compared to the treatment without biochar.
Soil Available-P
The results of the analysis did not show a significant difference between the treatment of available P content of the soil. But as seen in Table 6 , there was an increase in the available P content of soil after the application of biochar and manure in a 45 DAP soil analysis. The highest value was produced by the application of cocopeatbiochar 10 t ha -1 combined with 10 t ha -1 cow manure. The biggest increase of 51,93% was in the treatment of 10 t ha -1 rice husk biochar combined with 10 t ha -1 cow manure, while the lowest increase was in the treatment of rice husk biochar 10 t ha -1 without cow manure. Biochar as a soil amendment can significantly increase the soil available-P content [15]; [16] . In addition, the addition of P from chemical fertilizers or cow manure can cause accumulation of P content in the soil and enrich the topsoil [17] .
Soil exchangeable-K
From all observed parameters of soil chemical characteristics, the soil exchangeable-K content was the only result that gave a significant difference between treatments. Biochar and cow manure additions has given a very significant effect on soil exchangeable-K, with the highest values obtained from the treatment of cocopeatbiochar combined with 10 t ha -1 cow manure.
The addition of cocopeatbiochar combined with each doses ofcow manure has given the highest result compared to other treatments, and has increased the soil exchangeable-K content to 466.04%. From Table 13 it can be seen that the two types of biocharhave given the best results when combined with 10 t ha -1 cow manure. Higher dose of cow manure has not given further increasing to soil exchangeable-K. The decrease in soil exchangeable-K content only occurred in the control treatment, which is assumed that the nutrients in the soil have been absorbed by the plants.
The addition of biocharincreased CEC, the availability of P and K, thereby increasing plant growth [18] . In addition, biochar improves soil chemical properties such as pH, percentage of soil organic C, CEC and exchangeable alkaline cations such as Ca 2+ , Mg 2+ , K + [15] . Based on Habieb [13] it was found that cocopeatbiochar contained potassium of 2.87% while rice huskbiochar had no potassium content. This could explain the high content of soil exchangeable-K in the treatment withcocopeatbiochar compared to rice husk biochar.
Weight of peanut seed
The additions of biochar and cow manure has given significantly different results on weight of seed per plant between treatments. The combination of 10 t ha -1 rice husk biochar along with 20 t ha -1 cow manure has given the highest yield on weight of seed per plant. The application of biochar along with other fertilizers is known to increase crop production [19] .
There arealso significant differences between treatments to the weights of 100 seeds. Based on Table  8 , the weight of 100 seeds ranges from 26.97 grams to 43.60 grams. The heaviest weight was obtained from the addition of 10 t ha -1 cow manure without biochar, while the lowest weight was obtained from the treatment with 20 t ha -1 cow manure also without the addition of biochar. 
Numbers of root nodules and peanut estimated yields
Root nodules are the result of the root response of peanut plants to Rhizobium bacterial infections [20] . Rice husk biochar is known to have a larger pore space compared to cocopeatbiochar, so it is better at improving soil structure and aeration. This can create a better place for macro and microorganisms, including the Rhizobium bacteria. Increasing the number of these bacteria in the soil can form more root nodules, and is expected to increase N fixation for plants.
The number of root nodules did not show significant results between treatments. The highest number of root nodules was obtained by treatment with 10 t ha -1 rice husk biochar combined with 10 t ha -1 cow manure. The combination of rice husk biochar and cow manure with higher doses did not increase the number of root nodules.
The results of the analysis showed that the addition of biochar and cow manure provided a significant difference in the potential yield between treatments.Based on Table 9 it is known that the combination of 10 t ha -1 rice husk biochar and 20 t ha -1 cow manureobtained the highest yield of 3.96 t ha -1 . These results are much higher compared to farmer yields which are only 1.7 t ha -1 for Bima peanut variety.
Biochar residues in soil are known to increase the yield potential of plants compared to soils without biochar [21] ; [22] . While the application of cow manure together with other fertilizers is also known to be able to significantly increase crop yields [11] . 
Conclusion and recommendation
The results showed that the application of biochar and cow manure can increase soil pH by 9.8%, soil organic C by 0.4%; total N 0.03%; C:Nratio by 54.38%;soil available-Pby 51.93% and soil exchangeable-
